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Abstract 

PROBLEM TO BE SOLVED: To record a mark stably by compensating for the fonming conditions of 
front edge part with regard to the space length between an immediately preceding mark and a 
following mark precisely and further compensating for the thermal diffusion to the vicinity of front edge 
forming position of an immediately following mark caused by the quantity of energy being thrown in 
during formation of the immediately preceding mark. 

SOLUTION: When an (n+1)th mark is recorded following to an n-th space, a mark length latch 300 
sustains the n-th mark length M(n) during the recording interval of the (n+1)th mark and delivers the 
results continuously to a record pattern recognition unit 302. Consequently, a Pb generation signal 
311, a Pa generation signal 312. a Pwl generation signal 313 and a Pw2 generation signal 314 
corresponding to an actual recording waveform are generated adaptively depending on the preceding 
record pattem with reference to a recording code train 126 and the M(n) thereof. With reference to 
these level generation signals, a laser drive circuit 111 synthesizes a laser drive current 124 to drive a 
laser 110. 
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1 

m—m.(o^—i7simmiz'prji< t'kz^'xos&mi&m-^ 

{3 *j (t s -s® X '^-^^ iB^^ iJiBsssy ^lao 
mimmizm-:}ur'ptt< zm'xDs&mmB^^^ 

t *5 s PI - gcD ^ - ^ bb^^ sugB^s'j^K ® a 
%mwiizmr}\,\x'pu < t.i,2m>)<Dsimi^m^^^-r 

So 

itMmms] B&mmmz3i^ju:)e-:&mmTzztizx 
'oxsimmmz^mmi<^m(f3^ib^3\^mzvmm(o 

IBM^S:^T•5^f^gBg^^M^C*J^^T. 7^-4'l3SKf©IBSJ 
t: *5 »t S IrI ® X 1 BS^ t: tdlB o 

■rsiB^^*;u:¥-fi3|^^g!4;st--s zt^^mt bfc 

[ii5R«6 1 aB^j«i*:t3i^;i/it:-4,^St-raci:t J; 

I3S*^T^^fffiBBg^gt:*}^^T. 7^-^83S^®l3& 
?fF^yiJlc*3{tS;^'^-;^S#SU^S!4Wb. ^63Mt?5^ 
c *3 s |5i-g® ;^ ;^ sBgtKf tc f5fB#S'J^S© # 

s. 

[iS5RiS7l sBSi^«^{3ai^;i/dF-4,^lt^SCi:{c<t 
cTB3gS«Ei*:t®mfl<J^J:tlS6«J^{b*§l bM^© 
s3^*fT-5«IS5BMi^gt:*jl^T, T^-iJ'BBMt^OgBSt 
^^yiJ (c *j (t S - ^7 S#SiJ^|S m b . ^IBMi?^-^^J 
Jc *5 It S IH) -So^gg V - ^7 sBM^K bubB#S'J¥S:® # 



(2 ) *$m¥i'o - 2 4 1 1 6 4 

2 

SlJiSSta■:3^^T'>^J: < i: 2 il (5 ©sB^iSff^^r^a^ 
SaBgfex^;b:¥--^«^ie*Wri.Ci:*!t?Sti: bfc^ 

go 

oTs3St«5«i:{C®me!j'&:«3afi«)^fb*5[ bti$S® 
B3^*ff-5i9^l3|g^g(c*5(,^T. 7=-^'sBSi^©IBS 

?5F^yij ic*5 Jt s ^ - s^sij^s* # b ^ ms&m^^n 
*j s ^ -ft ® ;^ bBS^ ^ t: Jtfr -r s V - ft k: 
wrsH5lB#sy^S!®#g«igm^ra^^^T^-<>^f^Bfi£ 

^ siBMfeJ^^;i/^-^M^ia!?fe#t-S c: i: ^i^esi: bfc 

^g. 

[iS^J^S] l3S^igEi*;lc:t^;i/^-4:B^|fr5Ci:t;:J; 
oTI3St«ft:tcsmfl<)'a:'^se9^{b45l btf'ss® 
6BSi*ff dtf^BB^SgK:*iV%T. 7^-^B3Sfe^®63St 
^gp^^uctstts;^'^— ;^ft#S'J*S!*#bx ^iBgi??-^ 
mzii\-f^m—^<o7.^—7.ss.m.^\z%nir^7.^—7. 
ftc?^■rsH^Il3#sy^la®#sy^^m^3S■:3^^Tv-^l^ 

20 t)tft^SBB^:ii;T.;ui(F-SsM^©*#t-SCi:<&!^aS:i: 
bfe^g. 

lii^JSl 0] a3Sfe«l*icx;^.;i/:^f-*B^M-rsci:t 
J;oTBBMi«E«^(c^m65«i:i^ae<J3e{b4§l§jec bfS« 
®sB^«:ff •5lfffig3St^g(C*SV^T, t'-^J' sB^^OsB 

sj??^?yi3*>Mt2.v-^ft#sy^g!&#b. wmmn^ 

?f>J t *s It 1^- ft ® V - sBSi^ Jfefi^ -r S ^ - ft 

*f r s B5g3 #sy ^is ® #sy iwSrs T V - jgfigaa 

r^ffliKJ^^-^i:^— .^StS*'J>^< i:*) 2 jit) {3«Jt)»;t 
2.aBgji^;v^-»39J^S*#-rsci:4!^«i:bfe^ 
JO S. 

[ii^jgi 11 s&m^miif.vz3L^}\yi^-^mi^-r^zk.\z 
J;-3-cfBSiaE«;t^me«j&iase5^fb*slt)ec b«^ 
®B3Mi*fT^1fffiBBSiSBC*5V%Ts T^-^'IB^fifOil 

sy v - ^7 {c wjiS -r « ^ * -s^lt fi #80 * * 
#«y^fia:®#syi^^ts^i^T'j>*< i: * 2 j® ») c«j »> 

tfeiSiBMi3:^;vdf-B8St¥IS4*-rS3i:4;^Sti: b 
fc^g. 

tSS^Jll 2] BB^<K<*:t:ai^;v^-*Bajjf aciit 
40 J:oTf3StiKi*:K:ame«j^i^sie<J^fb*gltecbtt« 
®sBS^*fi^ •5«ffi63S^g^^*>^^Tx 7^-^'sBStRf®<l 

sy;^'<.-;^{cWjs-rs«a:t^;u^-s^«a#sy^S4% 

b. x'-i7|^jgfiESaF^t*5lta«&3i^;i/:^-.^|fS*M 
#Sy^S;®#Sy/eSta-:3v>T'J>%< ilt 2jit) (CtOD 

[is^jgi 3] ^m.Wkii$.\zx.^}v^--^wMti>z.h\z 
^■:>XB&mm.mzmmmii^mmmb^3\^i^z\^mmL 

®iBg4^T.■5^tSlg3Si^gC*^v^T. t'-^'bBS^®® 
50 syx'-^®/i*jSrs«Sai^;i/:^-ffi3ltS#Sy^g!S:W 



3 

#S'JlKm t V > T BU 13 V — {7 B^© ;^ ^— ;^ IBSIK t 
©g3S4^T^^t^g3^Sfi^C*5^^•t. 7=-iJ'S3MiKf©g3 

«^iem©#sy*®:?:#u. ^ i©^-f t?*-rs^# 
sy^siw^syiKsts^viT^ 1 ©v-i^is^©^ 2 © 

^-i'l3Sl^t'i>3&:< fc* 2ji»)©63Si?Rfl^*^^-rs 
s3^ai^;i/^-ffiSlt^g!%^-r S ^ i: ^nmh\.tzm 

s. 

[is«Jii 6] s3gtSEft:«ci^;i'=;F-%S3M-rsci:t 

Jf. -r 5 IBSiSJB© ± > o — riJ J: VT :t > n — 
r AS V - M ^ *> t, © ^ ji t b }fc *s o T (g T 

[gS^Ji 1 7 ] gf 1 ~ 1 5 ©-5 t.VN-mi)»tCB3i8© 

^^^l3^^st*5v^r. ■7-i^m^mmizm(t^r^Wi^& . 

Sifi JK© ± > -4 D - T-is V - *S e, © S 

igjS tc b fe *s o T (ST -r -5 C i: * i^es U fc ^® o 
tig«JB 1 8 1 iS:j?JB 1 ~ 1 5 . 1 7©^ t,v^ri^*>{:: 

I3ffl©ie«g3s^fi(c*jv>-r, v-i'j&fiRWSK^tjsr 

9] gi5R3ll~l 8©-5t.V>m*»(CB3«© 

fef8g3gisigc*5v%-r. mtmieimit'pu< 2-3© 
[iS5R^2 0] ii^JB i~ 1 9©^ t)Vi-rn*>icB3a© 

b9s3«b3S3i;?.;p:^- . U'^;u©«J?f^ 

H*sg(^^^F^^*t^e©ssa-rssi^KF^©BSgiSflg 

[SSSRJ12 1] B3S«ft:»Ci^;i/:^-S:,^St-rsc:i:fc 
J:-3-rB3Si«Ett:lc^^e!j3&:ifelSe<l^fb45l#iec b-il 
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ii^©g3§t:?J^«-*iV"'T. -a©g3Mlv-i7®-5-^Rif^ 
©IBSiv-i'SJBfilt-rsi^tli. ^nJilB5©g3Stv-i7 

©v^^— v^iasyb. ^lSsy^^slcs-3l^Tx gBSi^n 

Sg3&-=?-i't) b < <±^g3S^-d' i:ilBffifflg3^^-i7 
i:©;;^^-;^t^b-r. 'i>* < 2ii»)©i3MtiSm* 

[gi«J5 2 2] g3S<««:tJ:^>'l'^-?:,^9t-rSCi:{C 

x-:>x^mmmzmmtii^ttmmeiijmb^^\^mz i.mn 
©g3S^:^T■5^t^g3S^^gt:i^^^T. ±g3j^;7i;u^— © 
B3Mi5fiEJ1^t*l*-S;:^^— ;^©ili5© X'— i/© v— i^SAs 

^— ;^©^fefilt|g:lt ^.tis^ 1 ©u^;u©a l©g8F^i: 

©U'<;i/©^2©g8P^©-5 t)±B3M 1 OflSF^©fi^S:± 
g3itStS© iB :*J J: »3 «J t) «4 A S > 3 - i: * W 

[li«3S2 3 1 s3gaEi*:l^J^*;V=^f-*MSt-r5Ch{C 
J; o T IBM^SEft: 'EC e«J ^ fb * 51 § ie C b m « 

©a3Mfe*^T^^f^SgaS^7?a^3*5^^T. ±g3ai^;u:^— © 
20 l3^«fjK{c*5its;^^— ;^©iaBuffl^— i'®v-i':gAs 

S>ntfgE:5^^— ;^©5tlit::ia«^ i©u^;i/©^ 
l©S8FJi:^^ 1 ommizm^±sim KDV^JVX tJ * 
2 © l^^;p©^ 2 ©sap^ffl^ *,±g3^ 1 ©Wr^ 
©fi$*Tbli:b. g^v— ^:gt:-'&:Jttitf±f3m 1 

[0 0 0 11 

[^W©«-r-s«je;9'Sl 2^^W{ig3^J««;t:3i*;i'^ 
30 -^mm-ri>ztviji-:>x§&mm.t^uimm6f3U!ti!imff3^ 

{b*5ltiec b««®B3g«?T^IS«g3S§i«®»cB|-rs 
[0 0 0 21 

[t«3fc©tt?©l ^^E-fla^raijibT^^s^fc7^'f ^^i'tt. 

B3®K*DDISk-r-5Ci:C<t »)g3SIK±CS^flSEt:J:S 
— is AS «$iJffli-r a C i: «t >3 g3^MOJ*aiaS 4 ^-fb 

-r-sffl^fbT^-f ;^i'tc:^syT^s. cn^.c^tT^-f j^i' 
4<; t3*ji'>TB3SigBjSiqi±'£0«3t«>©:e?*i:bT«. mm 

>CS©^fb©S!l«^*JS< bT-x'-^7 • :i:-yi^(4g*tftHi 

^i,zisi^xi>^-i^^wms.izWii&-r^ztifi'3mx-$> 

S. bA»b5te;^:t^'V hS©Jf*l4i^J-:XT08S'hv — d^^S 
^A>-:3ia!liSlcJKffi^-SCi:J±«i«)Tilbv>. c<x{i® 

©PiaSi5:9-©'PT-*) t:— ^SJgg|J:53-M3e©^Sfi«3^®S 

sua2*«ig-^*>^si5^©*^T- V— jkbs* -e-^ s v> 

50 A»e>T-feSo C©fci6g3jiJ^*-'l'=^=— -^ltBlI©g38fcmja 



5 

S IB ^ 3^ ^ ; p i<= - CD ^ jg[ ^ lb tc J; o T IS ^ Kf © g ^ f y 

J®^. 1^ tci3St/t - > ir J: o TlBg^j^o^igSiJ^fiJg 

-if • ^r-f^f-HcD^iSSfbJis B3SSSgJS©±St:«-r 
S S ^ JiS W V > t ^ CD AS ]^ttT- 5 o 
[0 0 0 3] bJtAs^TaS/h^-^^^^tCJi^fiSbftiS 
^4c^)i^v^82Si• H**ff^fc«>Jc«. c:ix?.cDrasi*s^ 

cD^^-T'^^p^jsji^cDZjiaT-fcSo -ttjit>*,m 1 

■r S V - « CD g ^ tc J; ^, f i9 - tr JiJ jS T- ^ S ^ i: * 

[0 0 0 4] «±cDRg®4»^-r5is<j-r-itii¥5— 2 

9 8 7 3 7 ^ikmiZt5W.<om 1 CDtie*««T{4, V-^ 
fl^fig 88 ra t: ffi ^ -r S IB Sfe * IB Ml ?5 ^ ?«J ® V - o S 

&*5iLtr®1i*l3^^^^JCD«^j3jt,bTfflW-rSo X' 
Ji5J5£WP^CDlBgtfiJ^J4$tsigB t^j^gPiS'© 2 -POgP 
?)*x. =&>'<;w^cD-'<;i/;^5^tt— fl9:^cS^eoTV^ 

•5. ^ ^iztm&m<D^-->^¥m&mmizu. 
u^mmvxs&mms)]^v]y:^^m^-rz. •^-'i^mm.m 

F^i:J4l3Sl??^3?iJt:*ilt -5.^-^7 cDg^iSWsbx E4 
(c) t3^fJ:-5t:. fe-5v— ■J/CDjgfiglC'iJS'aiBSi^t 

V— i'ASJi5J5E^r^^:tev^al;T.;^^— • u^;i/Cd>'<;u;^cd, 
g*!Jc!)>'^;i/;^cDji:-^±7&s ?3 *» e,g^cD>'^;i';^cDAz:*.T*« 

tJ^T-hbT^^-rSo **:V-^|Nfl^fi£^Fai:tt83S 
^■^^Jt3*5(tS;^'<-^CDS$*SWb, •7—!7Wf&m 

mi>ii>[-(Dmmt[^x^m-ri>c iii±(D^mt^Bmm'¥ 

•^/i^ffig-^CDl^ffi^^r^fST-t, T-i7igi3j;U:v-^ 

• i-yi;{Sg*Sie5l««tSijm-tSi:bTl>5o • 

[0 0 0 5] SfcffII3CDBgS^)i?i*t--5S6<JT-. #i8¥ 

1—0 7 8 4 3 7^&mi,zsima>m2(D'^^i^mx-it. 
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ff$fiKWP^twmr.5s3gfejfeff5ffl-gPS:Rl^i: bTl^S. 
■r^ct)*.E4 (a) {C*JV>T. &'^iz9i.n-th:^^-7. 
4 0 1, 4 0 3 CD-S^*#B3bTx V-^ 4 0 2 , 4 0 

Aiz^^^T^s^mmi-. ^ ^iznmizi,f^-f7 402, 

4 0 4CDB5x>y i;jlKfi£{tg*^i«t-SI3gt:n;*.;i/^-M 
5fe^T x"-.^ J&fi£a5:0-*» t) iS^© fflBUX >y i^teS'^ 
e ASiSiftS CffleWT- 1 5 h b T V> s . 

;o [0 0 0 6] sfc. flfecD4k^«Rji:bTJi. i^pg^s — 1 

4 3 9 9 3^ii$S*sfc »), COifttt, iSMCD^ -f b 

h]l«ECD^-f h^wu;^ hcDF^cDr^vi'MBF^As^i^ 
J^^{±> tSSuCD:)t>'<;i/;:^T-**£bfe|S^CD^«5£SJt5fc 

»s ccD^i^jam^r^vi'SBEiAssv^^i^iiiiibtr 
sgcDiBSSx jtBucD^-r h>'^;u;^cD/<;i/;^igi:it 

; 1/ ;^ * * S -r s e o IB Si AS fc s o 

[0 0 0 7] 

bT. BulB®#i«5l£Sc«BT-li^^x'-i'©BU3^>y i'gPtS- 
©JgfiKlfef1^©1S«*ff oTl>fcAS, C®ffi{SAJ+^T-tt 

ttij^-^ti. ■^^\z9tn-^-^m^n\^^x-^ixt:^:^^)v 

^-fi©;*;/ht: J; S E^© V- © Bu y i^JBJSKffi Sf* 

.3e'N©^s^^|£g:©^ifiii%l8^i^Tv^^cA>ofcfcK)C. 

^TV-^>IKfi£a8HAs-^ST•fcS^i^^3Kt). 2-=)©x' 
-i7F^©x'-i'?NJBfiK^P^©S*i::<t ^.-r. ^i^©T- 
i'S:3c^t|3Si-rsC:fcASort6T-$)07fe. bA>bilBU© 
v-i7j^j5EMSP^AS^<bt--5J©^CI±> 2-3©v-i^FJ© 
Ji> v-i^H^fl^figflBF^AS-^T-fecTfe. ^^©x'— i^©|5 

J^t.JttT^-i'fl^fiESBF^AsSViaif. $tffV-i7JBJ5£^ 
t:ftA^tl*:f8l!X^;U^-ASifi*©v— i^® gyai S^Jg 
lfiffiHf'*ia'Niei!cbx g5xy->-ASifiBfi© x" — i70^ai>;; 
S^jet3<. Jil±©m^tt63Sti^SS*±##-frfc*i^. 
*J V 2 o © V - ^7 © T - # JBfig^ S AS® V ^ a if SS 

[ 0 0 0 8 ] s fe^ 2 ©r^gis^iSi: bT. Hui3®§«e3!5tt 

*RT-ttlS^S^©-^<bAs^+:9-T-$.»)s x'-i^ilgiaS/h 
4(? bl3®iSmjg*±#^r*fcJl^t:-^-iJ'»«-fiSc#b3fe^ 
31 g^^{SigA» t, ©^tft^+rS-t-JIPfflr S il/bST- 

^JfeA^^fc. ^:5:t)-fe x'-f $tsigPA»^®K(i{3«e?^b 
T^:t.y 5;{4gi5<fctJ^x'-i'i)@AS^i&bT bTV^fc. W 
±© IB® i^ma 4 ±# * 5 « if i: 5&: S . 

[0 0 0 9] bfcASoTW±©SffiA»?>. gflSBCStS* 
fi$l5T-{±iiSI3®iigSgje^C{»'J^-^-^'*+^^c)|«iKT-Ji5 
fiErs^fcAST-g-Ts iemi:bT+^^d:IBStffiSgJK«* 
]K-r S C i: ASf # * A> o fc. 

[0010] 

50 {mm^m^ir:btztb<D^m'i ms&mKDmm^m^r 
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7 

^T?>mm:'^^)u^-mm^mi>i.<ii.tzmn^mzi5 

l-fim-&(07.^—:z.mB(^iz'pri< ti) 2ji?)®se^ 
ifiEJ& 4 t- S I3S ;u ^ -MS? * (8 A 5 . 
[0011] ^t,»cg!llS^lCDKM4«¥i*-rsgWTN 
a3SiaE<*:t: J:;^^ -^fe rait -r 5 c ^ {c J; oTs3Sii«<t 

«l2Si^Bt*50T. 7'-^'g3gfe^CDg3Si^?9iJ»C*JW 
Ss3S>'^^->!aS'J^ia:=feWb> SElBS^^^yiJtiJJtS 
S© T - i7 g3St^ t Bfls3S8Sy ^KoaS'Jem tc 

=<=-SBSt^St b < l±^638l?5^^Jt:*jlt-5|Bl-gcD;^ 

^-7.simmizmai^&i^&<omMi^mizm-^\,^x'ptt 

.< i:* 2jit)®l3Mi?6fB4%^-r553^j:^;v*-SSSt 

[0 0 12] ccT-l3S>'<iJ'->i:ttv'— ^*b<J±;< 

;^ © m ^ *5 J; * ® S33?iJ JH^ 11^ ^ O ft ^ 4 jg I* 
b> B3^ifiJi^i:«is3Sk«E»t,^fit-rsf3SiJi^;i'^-© 

-to 

[0 0 13] &.±iz^i}m.wi(o-^—i7 tcomiz^^:^^ 
-zm^z^Lx'^m■7-i7<Dm:^ «y s^gp^*©jgfi£ife{i^© 

jKfi£ffigr^5a'>>®i»ffitk©ffi{t*ff a. :i®fc»tciSH5 

^iz^t,-r. v-i^4S^t:f3jg-r5c:fc*SRltgi:'a 

[0 0 14] 3F^,K:i5fi3m2 0ISI)a*S¥i*fsa«IT-x 
B3gi«E<*: t: X ^ ;u - 4 fiSSt -r « i: »r J: o T g3® 
t:®flfra«}«:iaS9<3a!fb*gltiec: bm®®fi3S«fi^^iB 

>^ D - r *j <t X > D -r As-x' - ^7 Bfi£88P^ $fesB 

CD ^ Hjaiil t b fe A« -o T {£T -r S S[l3SlSfl5 « 
r * 13 ® :t ^ ; W - S3 It ^ a 4 CB ;t 5 . 
[0 0 15] lil±icJ;»)Sv-^7jKfiEi$®|^S;a®|g(g 
ifimmiz'ntiix. ■7-i7mziif>r^^—^<o'^:3^ j'J 
*5 1 ^ t -r a tt g »c iE u < j& fdt $ tv s J: ^ ^ s . 

[0016] 

[^Wffl|ISB®fl5SS] J-ilT. 2f:«^®ll56iffJS§O^J*Btt 
W1-5o *:*J{ifi«JT-Jii3t^«Et*:i:bt:it?BS^I3MJ«SE«;«: 
0ll{ci:-3TSi?g-ra*s> cn{±B3^aE<*;4!^J3E^-r5 
*®T-{i5a: < . 63ft«?«^t Ji^-'i'^^r— *S3lt-r S c: i: t3 
J;oTs3SaE(*:lc^mfi?>'&:!feSfif)^fb4:§l#iec: Uttffi 
©B3gi*ff 9 g3Mi«E<*^t:«ii®tt?r|5T- & a . 

[0 0 17] i£.fziikT<onmm\zii\.\x\i.. a^~<DJ^^ 
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nji w t *5 It 5 B3Stise j^® ia*i^ t) -a- «: is^ r s -fe 

®T•(±:tel^. -rUto^. mUtmS (a) Jc^>^g3§ijS 
ffJttPa. Pb. Pwl. Pw2, Tb. Twl. Tw 

2, T\3Vi<D^n^ ^—9^m^rri\t-i^\zs&mx-^ 
i>ifi. mu^tzWimi(Dm^f'-^t>-^t\^xzix'^m^(o 
j^^A-ift^mmzmtt^szmmii:mi^x'i>ji\'^i.. 

g3SiSiJf$® ^{bSP^tt -7 - iJ' JBfilcSB^T & o T * X' - 

^^^Kfi£aJ1^■T•^)•^-^:4)SS:^•r•$)•o-c^)^^^o s*:g3@ii$ 

JB*B3Mt-S>'<^;<-;5''4fS^-ri.*)®T-t)/j:<s 
;o SE«y«i1-®-'<7 p< T-g3jiE^ nsi3^iftJB®iffl*!*'^t) 
•e-*fflVNT4. ^?){c:l2l8 (a) , 8 (b) izinT 
<t 9 t X ^ji® 7 p< — ^ T-sBiST- § 35: V^IB^igflJ®^ 

[0 0 18] $ t> tB3Six^;i'^-®V^;i/i:«g3giaE 
<*:±®B3SiK®f»e<J'a:«i»^^<k ») *)Mv>MSF^t:tofcS 

. t:-;/ hft (-=?— i'. X'^— ;^©ai>y s^tiia®^{b 
tffiSi-s;i»3®^iS!SJ:»)*)+^tCie5V>;iiSS!t 
fiS;^*sg3St^S}^5^cfie$^^Tv^sJ;a^,Jl^^z^i. *o 
2<7 i^?SSlfiK^®^^*5^;^X-§S8aJM±OSa^t:t>fcS 

[0 0 19] mni^^mizj:ii>mm^mmm(om&(o 
1 5«3> hD— ^ 1 1 Qizi.^x'sm^ix. m&<D& 

tjgf SST— Bv'^'y 77 1 i4ts^t>ns. v-^y^ 
7 1 1 4*»e)3ai»)ttl^r*vfeB3^7'-^ 1 2 7{±, ?5^SS 
1 1 3t:*il,>T:3feamB3Sj««^l 1 7±{wJBf£^F*xSV 

B^B^::^^^&t-i.B3M^^5^yu i 2 e 

ft^rna. g3Si??F^?«Jl 2 6 JigBg^jSJ^^SISlSS 1 1 2 
50 teii^rix, c:cT-B3^iKJ&fc:?tjt&bfcU'^;i/«SEM^ 
1 2 5 ic^gi^n'S. ??^s§ 113. ?&m^m^^mm 
1 1 2»^¥^ps%£sgi 1 Bco^^-Thsmmmm^ 

1 2 8t:plMbT!S&f^-rs. u— tflSfflblHlISl 1 ittv 
'^^I/^Sm^ 12 5 bT U— 1fE!8&mji!E 1 2 4 « 

«Sb. 63®J^*;i/=^f-®T-»SU— If 1 1 043f«® 
B3Si$JKt:bfc<)i-pT%ife^f-&S. u— if 1 1 0*»*,M 
ffi^nfcU— tfifcl 2 3tt-'N-7 • =7-1 08, i^m 
V >X 1 1 6 b-r JtSaagBSiiKtt: 1 1 7 ± 

^FtVx Bmm (m^-^-T) i:isai^y^x^-{^^m^-r 

40 5o t§ai®ll3E^»:Ui-7-^?g:ffiEiSb«:v%gJKC(£v>L' • 
-<;U®W— tfjtl 2 3T-*JSSg3SkJ««^l 1 7±OV- 
fmn-^^^ri>o *?Sm63Si«E«: 1 1 7i)»s,®SStJt 
\tn^\^>X\ 1 6 , • 5^—10 8«:igSbs 

^9t^tstm=f- 1 0 7 (cAW^ns. fiys^aijg^ 1 0 7 

T-«, ^-■j7®fiS{b7?[R]t*&bT<aifeffi*sJS»lR)^tC(H]e 
b*:Klt3t*Sl^{Cil35E-rs(iJfe{c:^0lb. =&>?<itfetij 
1/ >X 1 0 6 *ja bT ifelftdlS 1 0 1 ±lC^A»n5. 

ftitbsi 0 l^i5:v^til3JE•r5^i^t®^Je4^ -tnt)};: 
jtfi^jbfemmfi-^tr^mt-So ^m.m.m^\±^^<o^^ 
50 tasi 0 1 tci9:ite>nfcH0gJiin»i 0 ot j;'^T+» 
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^6^z2fil^b§ll0 4^c*3l^T2^a^bssfi^l 

2 l(c^^^n-5o ^?)(ca^fSl 0 5ttCcD2fS{bS 

^m^i 2 1 3<Dm^i^^mLx 

n^y"-^ 1 2 2 */N'^;/:7T 1 1 4{;:Sx.So SSt^- 
^ 1 2 2{±zi> 1 1 StCct-pTlfS^ti. Rff^ 

[0 0 2 01 02 (a) - (d) (i*^^{C*ltSs2^ 

-IPy^iJ^rai-SEI-CfeSo 02 (a) (ilH«5^-4^*W 

(b) (isBS^^*±tOV-^@a?5?iJCD-<;^->'4^U:^c^ 
13^^- W^^cov-tf^t^^^v b(iEI2 (b) * 
:fc*^^;fe-N^S-rSo v-^2 0 2«ilHS^iRF^^J2 0 0 

Jt«?iJb;feg^T-JBJ5£^nSo 02 (c) {i02 (a) (O 
f&^^^n 2 0 0 lcMi;SU;^c2^^^{:::fe(tSia&?SJB© 
l«!fy-e$>!3s fB^^-l-^'J2 0 0 2 LS©V-^ 

IBSKiw^^fS 251t)c:De2®Sc?1^^^^-rSo tfc02 
(d) (i0 2 (a) <DU^n^m2 0 0\zn^lt^\.tz^^ 

OlZ^Vy^ 3 L:^CD>^^-:^sB&^t3S^'S 251?)C7)|B 
^tSff^^^^f-So CCITL(ilB^=RF^^J2 0 0{Z*5(t 

So 

[ 0 0 2 1 ] 0 3 «0 1 ©IB^iaSI^ 12 9 CDg^O)- 

m^um\zwim\^fzmx^^o ibst^-^ 1 2 7tiw^ 

SI 1 3{C*5V^Tm^C!)^^^I^BlJ^Cb;^c*sv^gB^^5^^J 

1 2 etz^gi^nso 5Bg^??^5^ji 2 e^iiB^^'^^-v 

fg^S3 0 2, V-^g^^y^3 0 0 t5<fcZf;:^^-;<g 
^^y5^3 0 l{cA;b^nSo v-^S^^y^3 0 OiilB 
S^^-^^J 1 2 6 4^cD v^-^^S*. ;:^^-;^S-7*y^3 0 
KiaBg^^-^^J 1 2 6 (pCD;;^^-y^:S*F I FOBf^T 

SI^IB®>'^^->afaS3 0 2 {zA;^^n-5c IBS^>'^<5^ 
->|g:^fl3 0 2tt^^Sl 1 3;Sp?>(7)IBS^^^^'J1 2 
6 *5 ci: t;^^fT-r S IBS^'^ <^ - > ©+f «T & S v'- ^ s ^ 
^;/^3 0 0 feet 15;;;^—;^ ^^5^3 0 1 A^^)CDtf^* 

*^CDaBS^?$JKtc^/iBbfcPb%*(i-^3 1 
1, Pa^^fg^3 12, Pw l^ifg-^3 1 3 , Pw 
2%^fl^3 1 4^$fcfT'rSfBS^/^^->tC/SbT®/£ 
Wlc^^rSo u-ifJllt!;[H]g& 1 1 Hic:ne>cou^;i/ 
2 5*#ffi3LTl^-1figi&^iftl 2 4*^^ 
l3^:ii^;i/:J^=-®T$>Sl/-1f 1 1 O^SBi&^So 

^fc^g^si 1 3 , tzm^^^->um^3 0 2, V-^ 
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m^^y^S 0 0:h^xf:^^-':^M^'y^3 0 i (iS^^.K 

^^Xf^^it&mmSm^ 3 1 OtClBI^LTfT^tlSo 
[ 0 0 2 2 ] 4^. iRF^§i;t)sm;b-rsiB@^??^5^'J*'^-" 

— ^CDS^, X^— ;^CDM^*§>^?M (n) , S (n) 
hSfCliiic-rSo ^yf^3 0 0(iil^<DrH- 

1 #a©v — ^(DlBS^^sSIT-rs^TiEBuCD'y'— iJ^gM 
(n) 4ftJ#U. 7.^—7.^'^^y^3 0Htm^(Dn-^ 

g s (n) ^fk^-t^^(Dh-r^. mx\^mm.uum 

^IB^bct^iiUTV^SJ^^. v-^S^!y5^3 0 Oti 
n+ 1#@©^ — ^4IB^t*sr^b*0>'5 n#gcD"7 — ^ 

SM (n) 4«^b. ^(Dm^^mm^^^->U'^^3 

0 2\z^-xm-f^o IB^>'^'^->^!S§g3 0 2{isaS?9F 
^^U 1 2 6*5<ttf dCDM (n) ©ffi4#.^bs C?!l;ttf0 

2 (c) (DlB^Sc?f^CDJ©'&x M (n) 55>S3 L;UJ:T^n 

1^11+ i#@a>v-i7|Bg^K (v-;7jBfigffir^) (o9zm 
20 >'i;i/X® • v-^;^i>sp w3 tz, m (n) t^3 
L*fl§T-$>n(^n+ l#g(DV— ^fBg^RoD^IS/^;^;^ 
CD:ii^;i/^— • lx^;i/:6^P w4 t3:feS J;Ov 
m^l 2 S^mmT^o C:c:TPw3 ^Pw4CD<Bli^ 

?^s*)©i:rso ^y^^y^^jhbT. mmt&mLmm.t^n 

# @ CD — ^ §f ^ ^ v>T n H g ^— ;^ * IBS^ U cfc 
^ i: bTV^S;©^. V— ^y5^3 0 0{in#gcD;:^ 
^-;^*f3§^"rsPan#a©v-^SM (n) 

^CD^gS^53^/^^->^SS§l'3 0 2 tC^x.^(t 
So I3^>^^<5^->^^S3 0 2\tUU^^m 2 6*5ct 

zfccDM (n) (Dm^^mx^. m^\tm2 {&) ©ib^ 

;i/^r^*5Tb 1 {Z, M (n) AS3 L*SST$)tV{^n#g 

<Dy^^-y^tzmLmz9cm\zm\-^tL®.\y^)i'mmi^T^ 2 

Tb 1 hTb 2(DMIi^^S^©i:t-So ^ib^^fi^iTtt 
6BS^/^i^->igiaS3 0 2*^#.^^S5tfT3BS>'^^-> 

[0 0 2 3 ] 0 9(i. m3<Dmm^'^^->nw.^3 0 2 

cO«J5K(^-'P>J*^'^t-itb<aJ£P^b?t0T$)So *{?»JT 
(ilB^7^-^(i { 1 , 7) RLL^i^^. -oi^y 
i^gB^^ns4)CDi: b. IBS?SmhbT(i02 (d) CD 
&JK4%3£"rst»CDi:-rSo ^•riBS^7^-<5' 1 2 7\tm 
■^Sl 1 3tC*5V^T (1, 7) RLL^IS^NRZ 
li^ffi^tv. IBg^?5F^5^'J 1 2 6i::^^^nSo ifelzlBg^ 
^^^5^|J 1 2 6(iv — *y5^3 0 0*Dctr;f:^'>>^ 1 
50 0 0 OlzXti^n^o V — 3 0 OfilB^?^-^ 
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Li^±T-fe-2);t^©*J^lKa*igJKJi>3-y 1 0 0 1 
ei^t-'So ±0>^ 1 0 0 0(i/^MLCD^D*^^fi^T 
feSS^P^fP^fi^l 2 84#S3bT. 65S^??^^'J 1 2 6 
(C*5(t — ;^ CDjfegS ^ ®ig3§^Fa 

0 Uc-^x.So iSJf^:ii>:3-y 1 0 0 1 (is3S?5F^^J 1 

2 6. ti^>^ I 0 0 o(Dmmmm:H^-a^}±.msi 0 0 

2cDttitli0mi.. 0 2 (d) ©IB^iSff^tw^i^iLT^cP 
b^^fg^3 11, Pa^^M-^3 12, Pwl^^e 
^3 13, Pw2^*M^3 1 4^gtfb«J(C%^t-'5o 

^F^ii. lt®g§l 0 0 2{cJ;SltSiiSmtc:b;t*sv^, IB 

1 2 6 iz:Hi-f^mm<o^-^^ifimmx$>^ 2 

L©^i^{C(iTb 2. 3 LiU±6C>J©^l3{iT b 1 CDS^ 
il^Sc CCT-T b 1 , T b 2(if3ia^^??iJ 12 6 
(t'5;:^^-:X:^{c{i«c^it-r. ^;^Tb 1 >Tb 2cd:^ 

iRffCi£:^^T(i^ci>o ^tz^(Dm<Dmmx.its tmn^n 

5ifimiZi&m^jL-^Z3-yi 0 0 liy^q^lhti^tl^o V- 
U'-if 1 1 O^ffii&rSc ^friiSigRFr^fi^l 2%\Z 

iPKPa^-^3 1 otci^ia9b-cfTt»nso 

[0 0 2 41 01 O(i09 tc^xb?t*%^©?»AS*^S: 

ai^T(i2r:3®v-;7r^R|^@^bT. 5tfTV-i7g{c 
>t*-rs^SEv-i7jBtt®^{b4:fi!l«b;to CCT-v--^ 

i5{:t-5gSCD2 L^bs $tfT*^-^SIi2 LiP"?) 8 LCD 
«EHTg!fb^-l±:^co >t;^^^;/ hitSlii^l. 2/im(x- 
^^D^-h;i/) , tftai,^il§L(iO. 2 7/zmT-S^o 

$»So :rD'v ^tiAE)bs«^mSlHL^Z(5i?)SilJ^*>'^- 
■b>7^-i^i:bT^To;^co Se*^gT-{i^fTV-^3!>sS 

$tfT^-^^3!)S3 LJU±©J®^«3(i. 5fefi^v-^i)S2 LiZ) 
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'7-^t^mm.xnti{t9cff^-^mz^c,'r-'^x$> 
-5o ^tz-^X'$>tiitm^mimizj:^xm^T^ztib^ 
x^^i^. 9cff^-^mizmwi.x^<bi.tzm^\z{tm 

^i^mmtrji^^ bfc7t>SoT7^-^S^CD^Sbfcl3^S^ 
(Dtzisb\zltZti^<D:i^^:/i^ • h ^^Jfefr V — gtc ct 
^•r{^^^-^T$)^^i:*s||^bl^o v 

(d) cDPbu-<;u(DfflrJ) *«fc-^S^;^(:MS:(tx 

9cff^^-^miz^s^^[:.tzm'^mcomm. rtati-^^mz 
^{f^^mmm (02 (d) ©Pau-^^i/OD^r^) ©a 
^mmitff^xi^rjii^'otzo ::(Drzm'^mmmmi^±m 

[0 0 2 5] ci©c^^tctE£*^ST(i. igi^SgSIBS^t:: 
ISI^t*s#ffiTeo 0 1 OCDSrn^;; h^p*ffl(Ctfef^-rS 
iix :5tfTV-^:g*sg^cr)2 L®J^^i:3 LJ^Jl±(D^i'& 

(D2Lx$>^tf'mtf'\z^'ox. mm'^—^izM-t^f^& 

4>b37? 2 Li^icDSiS^'Jcv-^ *f^J5E b:tS»*$^^v- 

TV^-StDltT-fe-So b^tAS-oT^eSv — ^4?c^bT?B 

V - ^ gT- S S /S b T iSiiS eg ffifS b 

frvv ^^v-^cDJBfiE^f^«:iaifSW(3^{b^-y-S^i: 
\Z{ytz<Dffim9(Dmm\Zj::^m2 (d) CD|3S^tKfl^T$> 
So '^^v-^7cr)JBfiElfe^1^*Slig■rs:;'?^i:bT^it^< 
-ofy^cDy^mi^m^^fi^tl^. m9<Dm-^Tti:t>t>m2 
(d) ©sB&SLJKT-JilftieKr^r^cDS^^^fb^-^s:;^ 

'J^^-y-fflfS^fr-So ^©iSm^ 1 Oc^e^D *y hTliJt 
5^? ^TV-^SJC<i:f>-r^^-^-^'^OJi*y v^tSig3!>s^^bT 
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[0026] 114 (a) - (j) t5cttJ^0 5, 6 (i. M 
2C)l2^^^^->fgS8S3 0 ZcDSbi'^^Wkmir^tzlsb 

iz^ -^-^mmt^ti^Bmr^Brnm^^TT^iytzmx 

^So m4 (a) , 5 (a) , 6 (a) (ilB^^^^'Ji^ 

b T IBgS£<*:± {C ff^^r-^ ^ V - ^ lE^tJ CD >r ^ - 
4^bT:*Dt)s L(iV-^4 0 0, 5 0 0, 6 0 0;^^ 
-X 4 0 2 , 5 0 2, 6 0 2CD5^(D^{bSC0g/^#ffi 

^;:^>}^^y Mi04 (a) , 5 (a) , 6 (a) ^^Eti^^ 
^-^m^T^o CC:-ev-^74 0 1, 5 0 1, 6 0 1:fe 
J:tr;^^— X4 0 2 , 5 0 2, 6 0 2 CD g^oi S^r^Ri 
(is i£:^-rLCDS&fgT-$>-5o 
[0 0 2 7] 04 (b) {i^ipKfP^«^T$)^6Bg^5aii 

^^$»jiBi^-s^^TcD^n^v^«^T-$>»). tmm^^ 

fig, e^^tbSo T(i5^^^;i/ • tr^y h:gLfcffl^-rs 

tfedi.^CD^P^COg^T^»?. l^-1f*;^:t?^y hCD^ftii 
vh-r'2>hL = vTCD^«^{3$>So ^D^y^403 
lilT^^— 5 0%CD5gff^SLT$)?). ^'N-r • U^JU, u 

— l/-N:;^cD^pattv^■r^^^Tw^z^bv^o ^mmm^z 

*5V>T(iT = 2 TwCDgie^*5fet)> J-^lTTS^^g-r SS^i 
w^;i/CD«^^P^(iTwCDgj»fg-r55:t)'3^S 

[0 0 2 8] 04 (c) iiS£S5aj&tcJ:S^«IB@^Sfii 

cDaBg^jg?^cD«^j^i5ira-rs0T»-5>o t^m^m\t. -v^- 

^ fl^jffi >i:^S:& iS u ^;i/CD ^ ;i/ 4 iit: 65 Bsft -r 

mi^:i^cD-^-^$¥w^gSLmm^z:k3^i:^ti^o ^-^mmm 

F^T*{i:ii^;u^— • U^;i/P a, Pb, Pwl, Pw2 

cD\.^-rtitf^(Du^)ui^^^:^tix^^. '^-^^^m^m.m 
mxitPh, p acDJi^;u:^— • i^^;uA5jigtc%^?n 
So *eBg^iSfBT-(iilHuCDv— ;^S-r^t> 

u^jvf^m^^titzmmizLtzi^^x. nmr^ 

n^<D^X$>^o r^t^t* 2 TSCDV — ^tz^t^iSfS V 
-^Jf^^Wr^fiilgTw, b^;i/PwicD/^;i/;< l^T'« 

J5E^nT:j3!5. \;X^-^-^ i^U ^ ZI tlzmT ^ > 

u-<jv P w 2 cD>'^;u;;^ ^ T T- 1 ^-f-onm 

^ti^o ^tzU^)UFw I , P w2cD>^^;i/;^F^cDi/^;i/ 

itniz p bT-& t) . -^-^^m&mmxit^cmizij^T h 

= 3Tw, l/^;i/P bcD{£i/^;i/^r^;f)S|9:(t "^n. -^cd 



(8) ^t^M^l 0-Z4 1 1 64 

[0 0 2 9 ] 04 (d) (i*:^B^{3j:Stf$S53g^gCD 
(iffltoPwl, Pal, Pw3, Pa2, Pw2, P 

b. j^:i^Pw2, Ph(Dm^^i^ti^^u^j^^—>iz\^ 

tz-^':>X:J^^)V^- ' U^)U^m}kthtj\^X:^^. IBS 
® CD ± X > -n: D — r t5 J: 15 T > ^ D — 7* ^ S V — ^ 
ffj^ W M^e*^ ^ CD K F^igj^ t3 b 7t AS ^ X {gT b T I ^ 
-So *fe§U^;i/CD«J$^r^«TwiC^Ul>o ^fcV- 
^^Nff^JScffir^T(i5feIl^l/^;i/P.bCDSgF^>6STb = 3 T 

[0 0 3 0] 04 (e) {t^^miz^^mmum^m<D 
u-yf^m-^'-^mmmmmt^iy^^cDm^mmzLtzifi 

}!t'^&^\z^it-r^mx^^o -r^t>*>2 TscDv-^^ff^ 

/^JV7.imxm&^tlX:^^. j^:il^V-^SijSTff t/S 

r^Jci^Tw, L/-^;uPw2cD>'^;i/;^^a^t)Jguil^T 
T 1 ^^'o<^SP^ti€>o i/^;i/Pw 1 cD>'^;i/;<hi/-^;i/ 
Pw2CD/Vi/;^F^cDi^-^;i/{iP at-fe t)s i^^;i/Pw2 
cd>'^;i/;:^[rIj£cdf^o v^;i/{iP bT-fcSo 

flJ^»5P^T-(i$t:IllCW-^;VPbCD^r^*s|g(t^tls ^CD 
^ V - >7 JBfig^ ^ H h5 ^ T P a CD :^i!t ^ n S c 
W^;i/P bcD^r^tis ^fT-rsv-^Sts2 TO^-S-T 
bl (=3Tw) . 3 Tl^L±CD^i^Tb 2 (=4Tw) 

f^\Z3^:^)U:^— • v^;i/jg[4Ea^'rs3it0cDt»cD-ett^ 
V^o -r^fc>T^04 (d) \Z7rs-rJiOlZ±::^>^U-y'^ 

U^MZ^^ 3 U^)Ul>^±^m^^Xi>^ 
l^c c:niiJ^:ll^cD0 4 (f ) - (j) 

[oo3i]04(f) {t:^^mizx^mmmm^mco 

F^ t5 1> T (ilBSiS ff^cD±ai > ^ D - r i5 .i: If T > 

U''ri^m'^'-^w>&mmmy^iy^<^o:>m^mm\z\.fzt^ 

. oTffiTbTi>»3. §u^;i/CD{^^^F^iiTwtc^b 

v-^g^#.^bT. v-^^^jf^^^F^CDiag^J6B^ig 
i;&e5ir^fbt-s«?«jT$>So t-^t»t>2 TSCDV->>^JK 
J5e-rs^^cD-^-^7ff^J5£S9F^(i*gTw, v^;i/Pwl© 

50 r^fCiHTw, L/^;i/Pw 2 CD>'^;i/>^:t)S^?)^igbii^T 
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T* 1 •^f^fiP^n-So ix^;upw 1 <D^^)U7.t 
ff^fig^F^T-(i^IStCU-<;i/Pbco^rJ^Tb (=3T 

w) m-fibti. ^(D'ik-^-^w^^mrsmm^x^p 8i I ^. 

a2{i. 5t?Tr-5v-^S;t>s2 T©i©^Pa K 3 TIU 
Pv^2(DJ^)\/:7.m<D\y^)\/{tP &X^^ . U^;i/Pw2 

<D^^)v:^miB(om(D\^^)\/{tP bT$>^o x'— 

ff^£sa9r^T(i^iiicMr^Th 1 ( = tw) ^b<(iTh 

2 (=2Tw) , U^;i/P a(D^r^;bs|S{t^n. ^CD^ 

ix^;i/Pb, wr^Tb (=3Tw) ©air^^igTv-^> 
mmmrsmm^xp 8L(Du^)ui^m^^ti^o mrsrii 

1. Th2tt. 5fe^T-r'2)V-^S*S2 TCDJ^^Th K 
[0 0 3 31 04 (h) {i^^WJ^ict^tS^ga^SS© 
l;: *5 v^ T (iSB&?S JBCD± > ^ D - r is <t T > ^ 

T gcD V - ^ * JKfigf ^ J^^co V - ^7 jg^ggg (ills T w 
1 (=2Tw) ^L<{iTw2 ( = Tw) , l<^>H/Pw 

T5sri:tc*iTw, i/^;i/Pw 2©>'<;i/;^*s^?)iSU/i 

fT-rsv-^^g)!>s2TcDJ®^Twi. 3mx±(om^i: 
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